Sequential activation of genes for heme pathway enzymes during erythroid differentiation of mouse Friend virus-transformed erythroleukemia cells.
Changes in the level of transcripts encoding enzymes of the heme biosynthetic pathway as well as those encoding ubiquitous proteins were examined in murine Friend virus-transformed erythroleukemia cells during erythroid cell differentiation induced by chemicals including dimethyl sulfoxide (DMSO). Early changes following DMSO treatment were marked decreases in mRNAs for three ubiquitous proteins, i.e., a 70 kDa heat shock protein (less than 6 h), heme oxygenase and nonspecific delta-aminolevulinate synthase (ALAS) (less than 12 h). These changes were followed by sequential increases in mRNAs for enzymes in the heme biosynthetic pathway. Namely, mRNAs for the erythroid-specific ALAS, delta-aminolevulinate dehydratase, porphobilinogen deaminase and uroporphyrinogen decarboxylase started to increase at 12, 18, 18-24 and 24 h, respectively. Nuclear runoff studies revealed that these changes are largely transcriptional. Treatments with other inducers of erythroid differentiation, e.g., hexamethylene bisacetamide, n-butyric acid and N'-methylnicotinamide, also showed similar effects on mRNAs as those following DMSO. These findings suggest that both suppression of ubiquitous genes and activation of heme pathway enzyme genes are associated with erythroid differentiation, and the former occurs preceding changes in the latter.